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The National Health Survey uses three meth-
ods for obtaining information about the health of
the U.S. population. The first is a household in-
terview in which persons are asked to give infor-
mation related to their health or to the health of
other household members. The second method is
the utilization of available health records. The
third method is direct examination, which the
Health Examination Survey administers by draw-
ing samples of the civilian, noninstitutional pop-
ulation of the United States and, by means of med-
ical and dental examinations and various tests and
measurements, undertakes to characterize the
population under study.
The overall plan of the Health Examination
Survey (HES) is to conduct successive, separate
cycles of examinations in specific segments of the
national population. The plan and initial program
of the HES have been described in another r$-
port, 1 Data are collected by actual examinations
of, and tests upon, the individuals selected in the
sample. Such examinations and tests can yield
morbidity information unobtainable through other
programs of the National Health Survey (NHS).
They can provide information about diagnosed
conditions including those which persons may fail
to report or may be incapable of reporting in a
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RESPONSE
survey based upon individual interviews. They
can also reveal previously undiagnosed, unattend-
ed, and nonmanifested chronic diseases. In addi-
tion to serving this primary purpose of detern~in -
ing prevalence of specified diseases, the exami-
nations are intended to obtain baseline data on
certain physical and physiological measurements.
Such measurement data on a defined population
are needed for understanding departures from
normal, as well as for assisting in planning cer-
tain specific programs dependent upon human
engineering information.
Another key characteristic of the Health
Examination Survey— one which is shared with
other National Health Survey programs—is the
use of a nationwide probability sample of the pop-
ulation. This makes it possible to obtain the de-
sired statistics efficiently and in such a manner
that the statistical reliability of results is de-
terminable. These factors, together with the fact
that the measurement processes are highly stand-
ardized and closely controlled, are essential in-
gredients of any survey that sets out to describe
the entire population of the United States on the
basis of a relatively small sample.
Furthermore, in the process of defining the
sample group, information about all sample per-
sons and their households is obtained prior to
examination, by means of a household interview.
The first cycle of the Health Examination
Survey was the examination of a sample of adults.
It was directed toward the collection of statistics
on the medically defined prevalence of certain
chronic diseases and of a particular set of dental
findings and physical and physiological n~easure-
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ments. The probability sample consisted of 7,710
of all noninstitutional, civilian adults in the age
range 18-79 years in the United States. Altogether,
6,672 persons were examined during the period of
the Survey which began in October 1959 and was
completed in December 1962.
This report is the first of a series describ-
ing and evaluating the plan, execution, and find-
ings of the first Health Examination Survey. While
a number of previous publications have dealt with
specific methodological investigations undertaken
as part of the survey, this series will describe
the results of the survey.
Although this initial report does not deal with
the survey findings as such, it does consider the
frame against which the findings are to be pre-
sented, describes the sampling procedures, the
sample drawn and the group examined, and indi-
cates how the survey data will be converted into
estimates for the general population. The report
includes a few comparisons with the population
from which the sample was drawn. Thus it demon-
strates the similarity of the sample and the pop-
ulation it represents with respect to a number of
characteristics not specifically controlled in tie
sample design and explores the impact of non-
response on the survey findings.
Obviously, the success of a program as large
and complex as this one was possible because of
the efforts of many staff members as well as the
cooperation of a large number of outside individ-
uals and organizations, State and local medical,
dental, and osteopathic societies and health offi-
cers, and the staff of the Bureau of the Census.
THE TARGET POPULATION
The target population of the first cycle of the
Health Examination Survey consisted of all nonin-
stitutional, civilian adults in the age range 18-79
years in the United States. A more complete
specification of this target should include several.
qualifications.
1. Alaska and Hawaii are not included.
2. The survey period is centered on October
1961, but should be considered as the in-
terval 1960-62.
3 “Noninstitutional” is defined by excluding,.
residents of several types of places. In
particular, among persons out-of-scope
are inmates of correctional institutions,
resident hospitals, nursing homes, and
homes for the aged. Resident staff of these
places and persons in local jails are, how-
ever, included in the population surveyed.
4. Members of the crews of vessels are ex-
cluded from coverage.
5. Civilian personnel residing at a military
base and Indians on reservations are in-
cluded in the target.
6. Aliens are included if they have “a place of
residence in the United States; U.S. cit-
izens residing overseas are excluded.
There are other categories of persons who
are included in at least a con~eptual target, but
who because of the nature of the survey can
scarcely be considered to be effectively repre-
sented by the group of persons finally examined.
Worthy of mention in this category are two groups:
(1) persons who die or otherwise move out-of-
scope between the date of first contact at their
place of residence and the time at which they were
to have been examined (this was a very small
group), and (2) persons who are manifestly unable
to be examined, such as those gravely ill in short-
stay hospitals or elsewhere, or persons with
severe physical disabilities or impairments whose
conditions prevented their being transported to
the place of examination.
SELECTION OF THE SAMPLE ~
The size of the sample was keyed to the num-
bers necessary to yield reliable data on the con-
ditions to be studied. Actually, the determina-
tions of the size of sample and of the conditions
to be studied are interrelated and interdependent,
and a factor in these determinations was the num-
ber of examinations which could be accomplished
within 3 years. Also determining the sample size
were the budget and the statistical design and
structure of the examining process.
The selection process provided that the sam-
ple be stratified with respect to broad geographic
locations and the size of place of residence. For
purposes of the Health Examination Survey, the
1,900 primary sampling units (PSU’S) which ac-
count for the 48 contiguous States and which were
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originally designed for use inthe Health Interview
Survey were grouped into 42 strata.z These strata
were formed so that they were as equal as possi-
ble with respect to population size, each with ap-
proximately 3.5 million persons aged 18-79 years
in 1950, and so that there were an approximately
equal number of strata in each of the five popula-
tion-density classes in each of the three geo-
graphic locations (table A).
Using a modified Goodman-Kish controlled-
selection technique one PSU was drawn from each
of the 42 strata. The sampling within PSU’S was
carried put in several steps beginning with a ran-
dom selection of geographically clustered seg-
ments containing approximately six households.
A systematic selection was made usually of four
of these households. Within each selected house-
hold a roster was made of eligible adults (civilian,
noninstitutional persons aged 18-79 years). Every
alternate eligible adult within an interviewed
household was a sample person. The alternation
began with the first person in an ordered sequence
in one subsegment and with the second person in
tt,l , next subsegment. This alternation prevcms
bias in relation to the head of the househoid who
was usually listed first. The number of segments
selected varied somewhat from stand to stand, as
they were chosen to yield an expected 150-160
persons. The design was essentially self- weight-
ing, although operating efficiencies required some
variation in sampling rates among J?SU’S, and
occasionally among segments within a PSU.
The overall sampling process yielded an
initial listing of 9,035 households from 2,174 seg-
ments. Of these households, 1,221 were vacant,
belonging to persons having a usual residence
elsewhere or to members of the Armed Forces
on regular active duty. Another 163 households
consisted of units which were demolished, outside
segment boundaries, never intended for residen-
tial use, nonexistent, unoccupied and unfit for
human habitation, converted to business or stor-
age, or merged with another unit. Thus there
were 7,651 households which formed the sample
and which contained persons eligible for inter-
view. No interview was obtained for 125 or 1.6
percent of the sample households because of re-
fusal, because no one was home despite repeated
Table A. Distribution of strata by geographic location and population density: Health
Examination Survey, United States, 1960-62
Geographic location
Population density Us.total North-




All strata -------- -------- -------- -----
metropolitan areas ---------------------
very large metropolitan areas ----------
standard metropolitan statistical ~
areas -------- ---.---- ----------------------- 9 3 3
Other urban areas ---------------------------- 8 2 : 2
Rural ---------------------------------------- 10 1 5 4
NOTE The .%tesincludedin me Northeast are!.iai”e, Vermont, New !Iampsl,ire, ‘Massachusetts, Connecticut, Ri]ode Island, New York,
l>=nn~ylvania, ohio, and \fichigan. The States included in the .%uth are Dela~’are, ‘daryland, District of Columbia, West Virginia, \Jirgin in,
iiorth Catolina, .%uth Carolina, Georgia, Florida, Kentucky, Tennessee, Alabama, Mississippi, Arkansas, Louisian a, Oklahoma, and Texas.
The States includedin the West are Washingto”, Oregon, California, Idaim, Nevada, ‘.hmca”a, Utah, Arizona, \l.’yoming, Colorado, New, i.fexico,
Nnrth t?akota, .South Dakota, Nebraska, Kansas, ‘.4innesota, Iowa, ~4issouri, 13sconsin, Illinois, and Indiana. This division of the United
%ates was especially made for the design of the IIl?S sample.
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calls, or because the sample person was absent
during the period of the survey. From the 7,526
households in which an interview was obtained,
15,038 eligible persons were identified from
which 7,710 were selected as sample persons.
(In three stands the within-household sampling
rate exceeded 1 in 2.)
It will be shown that the distribution of per-
sons in the sample closely parallels thedistribu-
tion for the United States for a number of demo-
graphic characteristics. No major feature of the
U.S. population can be said to be seriously dis-
torted.
(>bviously, this is not true for minor features.
In an area sample, such as was used for the
Health Examination Survey, a geographically
clustered population group (or in more abstract
terms, a ‘localized health characteristic) might
be either completely missed or oversampled.
Since the population is probably closer to a cm-
glomerate than to a uniform mixture, this limita-
tion in minor detail—a limitation which the Health
Examination Survey shares with all similar sur-
veys—is by no means trivial. Even where the
sample includes exactly the expected number of
persons from some specified subgroup, if this
group is numerically small it is quite out of the
question to describe any of its health character-
istics with assurance. A group of 100,000 would
have an expected representation of 6 examined
persons in the Health Examination Survey, and
even for larger groups, such as American Indians
or persons 75-79 years of age, the sample size
is so small that statements of findings for the
groups must be limited both in number and in
confidence.
SAMPLE RESPONSE
Of the 15,038 eligible persons in sample
households, 7,710 sample persons were identified
and 6,672 were examined. The examination or re-
sponse rate based on these figures is 86.5 per-
cent. Since the sample was based on households,
however, another type of rate should also be con-
sidered. This rate, which might be termed the
“net” examination or response rate, as contrasted
to a gross rate, provides an adjustment for pre-
sumed eligible sample persons in the 125 non-
interviewed households. The adjustment assumes
that the ratio of sample persons in these house-
holds is the same as for the interviewed house-
holds. Using this adjustment the number of sam-
ple persons would increase by 128 to a total of
7,838. The “net” examination or response rate
would be 85.1 percent (table 8).
Whichever one of these percentages is con-
sidered, 86.5 or 85.1, the fact is that nonresponse
in this cycle of the Health Examination Survey
program was remarkably low. At the outset of the
planning for this program it was feared that per-
haps as much as one-third of the sample selected
might’ end up as “unexamined.” Like other pro-
grams of the National Health Survey, this is based
on legislation which specifies that the required
information will be secured “on a noncompulsory
basis. ” A number of voluntary surveys involving
health examinations had been made in local areas
in the United States, 3, A!j and despite intensive
persuasion, only about two-thirds of the sample
had been examined in each of them. The fact that
the first cycle program has only about one-half
the percentage of nonrespondents of the earlier
surveys greatly minimizes the possibility of
bias in the survey results due to nonresponse.
The following describes briefly the measures
adopted to ensure maximum cooperation. Prior
to the beginning of the survey proper, methodolog-
ical studies into the motivations and attitudes in-
volving willingness to participate in a health
examination survey were made. ‘*7 The survey
design incorporated some techniques from these
studies, some from earlier surveys, and some
from the pilot tests made of the Health Examina-
tion Survey plans. Thus, the request to consent to
the health examination was made only directly of
the sample person. An attempt was made to iden-
tif y the possible “noncooperator” early and to
handle his case in an individualized way. An effort
was made to minimize personal inconvenience to
the examinee in loss of time, amount of travel,
and the nature of the examination. The findings of
the examination were made available to the exami-
nee’s physician (or in the case of dental findings
to his dentist) when the examinee wanted this done.
An attempt was made to allay the fears and doubts
that might stem from lack of knowledge about just
what was involved by providing information
through various means—pamphlets, newspaper
stories, etc. Above all, a resourceful, skilled, and
highiy motivated staff persisted in their efforts to
explain the program to all who were in anyway in-
volved, doing this out of the conviction that, for
the most part, persons who really understood the
program would be favorably inclined toward it.
THE SAMPLE DESIGN AND
ESTIMATING TECHNIQUE
The essence of probability sampling can be
expressed rather simply. Suppose there exists a
population of N individuals in whichxi is the value
.th
of a specified measurement for the I individual.
The average of these measurements for all per-
sons in the population might be defined as X A
probability survey design in this universe might
be described as a process in which:
1. A sample or subset of n of the N individ-
uals is drawn in such a fashion that every
individual in the population has a known
nonzero probability of inclusion in the
sample.
2. For each ith individual included in the sam-
ple, the measurement x. is obtained.
1
3. An estimating equation is adopted which
converts the measurement xi into an esti-
mate ~ of the population=.
Probability designs have many features of
which two are of special interest in the present
context. The first of these is that a good design
will be technically unbiased or nearly so; there-
fore, over repeated trials of the survey the aver-
age value of the estimate ~ would be equal to the
true value of ~.
The second attribute is that procedures exist
whereby the variance of the estimate ~ can be
calculated, The variance permits the calculation
of an interval around the estimated mean within
which the true mean ~ lies with a given probabil-
ity. It is the yardstick for determining the pre-
cision of the estimate ~.
The HES sampling method is an unbiased one.
The variance of a statistic depends not only on the
design, but on the statistic itselfi the variance is
higher for measurements which are highiy vari-
able from one individual to another, and lower for
measurements which are less variable in the
population. HES publications will include esti-
mates of variance for principal statistics which
are presented.
Weighting and Estimation
In this survey the selection of an individual
sample person is the outcome of four sampling
procedures. In order to convert data from a sam-
ple person into estimates of population param-
eters, therefore, weights relating to the selec-
tion of a sample person by each of the four pro-
cedures must be applied. Briefly these weights






The PSU from the stratum from which it
was drawn.
The segments from chosen PSU’S.
The households in a segment from the total
number of households within that segment.
The sample person from the eligible adults
in the household.
The master design is essentially self-weight-
ing with respect to persons; that is, each person
has about the same probability of falling into the
sample. In addition, the HES employs three tech-
niques which enhance the representativeness of
the survey. Of these, two are technical adjust-
ments which leave the process still unbiased, but
which increase precision by bringing survey re-
sults into closer alignment with the target popu-
lation with respect to geography, population-den-
sity, age, and sex.
One is called a first-stage ratio adjustment.
Computationally, using population controls from
the 1960 census, this adjustment multiplies every
observation by such a factor as would make the
42 first-stage primary sampling units reflect
exactiy the total 1960 population, if the J?SU’Shad
been enumerated completely, for each of eight
geographic sectors of the Nation. The required
multiplication factors are shown in table B.
The second of these two adjustments is a
poststratification by age and sex. In it, a multi-
plier for each observation is utilized which has
the effect of (a) obtaining most of the advantage
5
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Table C. Second-stage age-sex adjustment





18-24 years ---------- 1.15 1.05
25-34 years ---------- 0.97 0.96
35-44 years ---------- 1.00 0.97
45-54 years---------- 1.16 0.95
55-64 years---------- 1.08 1.11
65-79 years---------- 1.14 1.25
which would have been attained if the original
sample had been drawn from a population strati-
fiedbyage and sex; and (b)makingthe final sam-
ple estimate of population agree precisely within-
dependent population controls prepared by the
Bureau of the Census for October l,1961,in each
of 12 age-sex classes. These second-stage ad-
justment factors are shown in table C.
The third adjustment is entirely different.
Its function is to minimize the impact ofnonre-
sponse on final estimates. Unlike the other two
adjustments, it can have a biasingeffect, although
the intention was to reduce bias that might have
been introduced because 13.5 percent of thesam-
ple persons were notexamined.
It must be recognized that when data fora
specified person are missing there is no tech-
nique which can completely remove the conse-
quent difficulty. All techniques which have been
or might be used involve either explicator im-
plicit imputation for the missing data. From the
experience of previous surveys involving health
examinations, it had been feared that the nonre-
sponse rate in the HES might be as greatas 35
percent. Much energy was expended in cutting
nonresponse to 13.5 percent of the designated
sample persons. Residual nonresponse wastreat-
edby imputing tononrespondents thecharacteris-
tics of ’’similar” respondents. The “similar’’re-
spondents were those in the sameceI1. Thechoice
of cell boundaries was guidedbythree principles:
1. The nonresponse rates shouldbe different
for different cells.
2. Key substantive statistics mightvaryfrom
cell to cell.
3. The cells should be large enough topre-
vent the frequent occurrence ofcells with
very few respondents.
These principles resultedin the choice of bound-
ariesfor seven age-sex groups withineachstand,
yielding 294 separate cells with average mem-
bership ofabout 25 sample persons each.Thead-
justment resulted in substituting for thenonre-
spondent the characteristics of respondents ofa
similar age and sex in the same general com-
munity. The mechanism of the adjustment was to
multiply data of respondents by factors which
made total persons in the cells equal tothe de-
signed number. Multipliers in
tributed as shown in table D.
the cells were dis-
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THE SAMPLE DRAWN AND THE
TARGET POPULATION
From the structural point of view, bypassing
questions relating to the validityof the measure-
ment itself, the degree of confidence which one
can place in aparticular survey statistic froma
probability design is most simply measured by
its standard error, Standard errors will repub-
lished in future reports for the principal sub-
stantive findingsofthe HealthExamination Survey.
It cannot be safely assumed that any sample
design will be-infallible in desi=m or execution.
There are certain to be some mistakes madein
carrying out a large-scale survey. In addition,
any given probability sample can be counted onto
differ from expected values, slightly for largeor
controlled sectors of the population and more for
small segments or for characteristics noncon-
trolled in selection. Because of these facts itis
useful, in assuring that the total surveyplan work
well, to look at some comparisons between the
population that actually was involved and that
which might have been “expected” from the de-
sign.
These comparisons bear on twoissues. The
first is the execution of the sampling process. A
close correspondence betweenthe HESsampleand
other sources makes it likely that the sampling
scheme was faithfully executed. These compari-
sons also bear on questions of exposition, While
it is always possible (for known characteristics)
either to control the e.stimatingprocess ortopre-
sent the data in sufficient analytic detail tocom-
pensate for recognized deviations from theuni-
verse, it is sometimes awkward todo so. Obvi-
ously, exposition of the data becomes much sim-
pier, and is also more trustworthy, if the sample
is essentially the same as the universe forknown
characteristics.
One important warning is worth repeating.
Comparisons of the kind just described in this
section cannot be used to determine whether the
design is sound or what its precision may be.If
the comparisons are closeinoneorina dozen re-
spects, itis not proof that thesampleis efficient.
Nor is it proof that the sample is inefficient if in
some respects the comparisons reflect large dif-
ferences. On the other hand, the procedure would
be suspect if there were little semblance between
the observed and expected results. It is suggested
that the evidence presented in this report en-
courages confidence in the survey results since
the sample does exhibit demographic characteris-
tics quite similar to those of the total U.S. popu-
lation.
To this, obviously, must be added the warning
that a sample faithful for demographic represen-
tation may not provide a faithful representation
of the prevalence of chronic ‘disease or of the
physical and physiological attributes that were
the object of this cycle of the Health Examination
Survey. However, future reports of findings Will
include comparisons with findings from other
population surveys, as well as giving the sampling
errors for the published statistics.
The PSU Sample
As mentioned previously, the 1,900 primary
sampling units constituting the United States
were grouped into 42 strata with further control
by three geographic locations and five population-
density classes. One primary sampling unit was
then selected from each stratum with a probabil-
ity proportionate to its 1950 population.
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If each primary sampling unit is weighted by
the reciprocal of its probability of selection from
a stratum and adjusted by the first-stage adjust-
ment, then the sum of the 42 units becomes an es-
timate of the total 1960 population of the United
States. If the selection of the PSU’S is not faulty,
then such weighted and adjusted distributions of
various demographic characteristics of the PSU’S
should approximate those of the United States,
with some allowance for sampling variability.
A brief comparison between the weighted dis-
tributions of the PSU’S and the United States with
respect to several selected demographic charac-
teristics follows. While there are many character-
istics that might be used for comparative pur-
poses, these are considered most important in
judging the success of this first stage in the sam-
pling and estimating procedure.
The sources of the statistics used for this
comparison were the final reports of 1960 Census
of Population (primarily the Population Census—
B, C, and D series). Data for the New England
stands of Boston and Providence where the PSU’S
were made up of minor civil divisions were ob-
tained from tract reports of the U.S. Censuses of
Population and Housing. The data include the in-
stitutional population and members of the Armed
Forces.
The race distribution presented in table 1
shows that the sample of PSU’S would yield a
population which was 87.5 percent white; the Cen-
sus figure was 89.9 percent. A part of this dif-
ference may be attributed to the selection of sev-
eral rural areas in the South with unusually heavy
Negro populations and an area in the West with a
high proportion of American Indians. Regarding
age, the estimates obtained from the weighted
PSU’S differ slightly from those of the Census,
with 57.1 percent of the population in the 18-44
year age group as compared with 55.4 percent in
the Census. Comparison of the distributions of
four social characteristics—marital status, years
of school completed, type of occupation, and fam-
ily income—did not reveal any differences of con-
sequence.
All in all, according to these characteristics,
the population of the PSU’S did not differ signifi-
cantly from that of the total U.S. population.
Sample vs. Nonsample Persons
As previously mentioned, 15,038 adults were
identified as eligible for inclusion in the Health
Examination Survey panel. Except in three stands
(Philadelphia, Pa., Valdosta, Ga., and Winslow,
Ariz., where in some or all of the segments every
eligible adult was sampled), every alternate eli-
gible person became a potential sample person.
Table 2 provides comparative distributions of
various demographic characteristics of sample
and nonsample persons from the stands where
alternate selection was used. The most notable
difference occurred in the sex distribution; slight-
ly more sample females (and consequently less
sample males) were selected than had been ex-
pected. If the expected number of females is the
product of the proportion of females in the eligib-
le adult population times the number of sample
persons, then there were approximately 100 more
females selected through this sampling procedure
than had been expected. No other differences
which might indicate the introduction of bias
through this step in the sampling process were
observed.
Sample Estimates and the Population
Tables 3, 4, 5, and 6 present comparisons of
several sample estimates with the target popula-
tion. These estimates will not appear in future
reports, but are a special set compiled from data
for all sample persons, whether examined or not.
They are intended to reflect what a particular es-
timating procedure would have yielded from the
sample cases if there had been no nonresponse.
The distribution of the sample estimates by age
and sex in table 3 is derived by applying to the
sample persons the four sample selection weights
and the first-stage ratio adjustment previously
described. The estimating procedure used for
tables 4-6 includes all sampling weights, the
first-stage ratio adjustment, and a posts tratifica-
tion to control on age and sex.
There is a minor difference between the es-
timated population and the target population in
the proportion of white persons, 88.0 percent as
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compared with 89.6 percent (table 3). A similar
difference has been noted previously in acom-
parison of race differences between the weighted
PSU’S and the United States. In both instances,
this difference is due to the chance selection of
several PSU’S atypical with respect to race from
the strata from which they were drawn. One
PSU is responsible for the fact that the estimated
proportion of the “other” race in the sample pop-
ulation is almost three times as great as that of
the target.
The age-sex distributions of the two popula-
tions differed very little. The largest observed
difference occurred in the 65-79 year age group
where the estimated percent in the sample popu-
lation was 11.1 compared with 12.6 percent in the
target, While even this difference is trivial, the
second-stage poststratification adjustment will
compensate for it and like differences.
Similar distributions of marital status, years
of school completed, and occupation of employed
presented in tables 4, 5, and 6, respectively, re-
vealed only slight differences between the esti-
mated and target populations. These may be at-
tributed to the age groups upon which the distri-
butions of the target population were based. The
Census distributions for marital status and years
of school completed were based on a population
18 years of age and over and the distribution of
occupation based on an age group 14 years of age
and over. The HES sample did not include any
persons under 18 or over 79 years of age.
RESPONDENTS VS.
NONRESPONDENH
In any health examination survey, after the
sample is identified and the sample persons are
requested to participate in the examination, the
survey meets one of its more severe problems,
Usually, a sizable number of sample persons will
not participate in the examination. If the nonpar-
ticipants are essentially identical with those who
do participate, the loss in numbers is trivial in
consequence, except as it reduces the effective
sample size. If participants and nonparticipants
differ, however, the problems resulting from non-
response may be quite serious.
Reasons for Nonresponse
When examinations were completed at a given
location, the field representatives of the Health
Examination Survey responsible for contacting
sample persons attempted to determine the reason
each nonrespondent failed to come in for exami-
nation. For most of the 1,038 persons not exam-
ined, “no special reason” was designated. There
were 94 cases in which medical reasons were
adduced, including hospitalization, disability, and
3 deaths. While examinations were being conducted,
61 persons were out of the area during all or part
of the period, and 38 were either very difficult to
contact 1or inaccessible for religious or other
reasons. There were examinations of six persons
which were so grossly incomplete that these per-
sons were considered nonexamined. Most of the
persons not examined were simply unwilling to
be examined or to make the personal arrange-
ments necessary to come in.
Altogether, 13.5 percent of the identified sam-
ple were not examined. This response loss
carries two serious risks. [t may distort the
demographic frame against which the examination
findings are referred. Such a distortion would
arise only if the response level varied according
to the demographic class, and the effect of such
differential response tends to be minimized by
specificity in analysis. More serious and more
difficult to evaluate is the possible distortion of
the actual examination findings; that is, the pos-
sible difference between examined and nonexam-
ined persons with respect to the characteristics
under examination. It is difficult to remedy de-
fects of this kind. Both aspects of nonresponse
will be discussed: its possible effect on the frame
and on the findings. (If the larger part of the dis-
cussion is concerned with the frame rather than
the findings, it is not because it is the more im-
portant subject but because more and better in-
formation is available on the demographic than on
the morbidity characteristics of the nonrespond-
ent group. )
Comparison of the examined and nonexamined
persons is made possible by the fact that, with
few exceptions, all sample persons were included
in a regular household interview survey. The in-
terview procedure and the forms used were es-
9
sentially those of the Health Interview Survey of
the National Health Survey. In fact, the method
used for selecting the sample persons for exami-
nation included the conducting of a household in-
terview at each residence falling in the sample
area. As already noted, the household interview
produced not only a large amount of demographic
information about each sample person but also
morbidity information of various kinds. It should
be realized that since the informant was not
necessarily the sample person, information could
be collected even for nonexamined persons absent
from the household during the examining period.
However, a uniform household interview is
not assurance that all sample persons are equally
willing or able to supply the desired information.
It is possible that the household interview infor-
mation for nonexamined persons is, in some re-
spects, not so good as for the examined, This
seems likely on a flviovi grounds, since unwilling.
ness to cooperate ought to manifest itself during
the household interview, just as it did when the
person was asked to make an appointment for
examination.
But we need not. rely on presumption. For
most items of the household interview, the pro-
portion of missing or recognizably defective re-
plies was greater for nonexamined than examined
persons, For some items, the difference was
trivial; for others it was not (table 7). The fol-
lowing are illustrative of items where the per-
centage of missing information is substantially
greater for nonexamined than examined persons:
Examined Nonexamined
Class of worker-- 2.8 5.4
Education -------- 2.2 5.4
Family income-- - 9.0 17.1
The poorer quality of information for non-
examined persons is not to any marked degree
due to the particular person supplying the infor-
mation. More specifically, the respondent to the
househ@d interview was equally likely to be the
sample person himself whether or not the person
was subsequently examined. It is true that the
likelihood of having the sample person as in-
formant differs greatly by sex and, for men
especially, varies with age, but even if the com-
parison is made on an age-sex-specific basis,
there is little difference between the examined
and the nonexamined groups in the percentage
self-respondent to the interview.
The essential difference between examined
and nonexamined persons appears to be simply a
willingness to cooperate. Of the reasons adduced
for nonresponse by field representatives of the
Health Examination Survey,’ ‘refusal, unqualified”
accounted for 81 percent of all nonrespondents.
As had been expected, uncooperativeness was
manifested, in those persons who subsequently
joined the nonexamined group, as the interview
progressed toward an actual request for exami-
nation.
At the end of the household interview each
respondent was requested by the interviewer to
sign an authorization permitting access to his
medical records. In the households of nonexamined
persons, one out of four of the respondents re-
fused to sign. The refusal rate for the examined
group was only 5 percent. Failure to sign the re-
quested authorization was, in fact, one of the best
indicators of ultimate nonresponse, even more
dependable than failure to make an examination
appointment at the time of the initial interview,
Selected Demographic Characteristics
Place . —The largest variability in response
level was that associated with place. The percent
examined at the various stands ranged from 65.5
at Philadelphia, Pa., to 97.8 at Eufala, Ala.
Philadelphia was the first area surveyed and it is
possible that better results would have been at-
tained at this stand if it had been scheduled later,
when the staff had acquired more experience in
obtaining cooperation. On the other hand, Phila-
delphia is one of the places where cooperation
tended to be below average. To a large extent,
response differentials fell into patterns by popu-
lation size and location. The larger the place the
poorer the response, ranging down from 92.0 per-
cent in rural areas to 77.7 in giant metropolitan
areas (table E). This was anticipated from the
results of an earlier methodological study. 6 The
Northeast, with a heavier concentration of large
10
Table E. Number of places and percent
of sample examined by population den-
sity: Health Examination Survey, United
States, 1960-62
places than the South and West, had an overall
pcmrer response rate—81.8 compared with 89.8
and 88.2 percent for the South and West—but for
places of the same size there was, in general,
little difference in response from one locationto
another (fig. 1, table F).
The source of this differential responseby
place, as distinguished from its possible conse-
quences, can only be guessed at from the data
collected in. this survey, butitis possible thatit
reflects chiefly some cultural attribute of the
local populations, It definitely does notarise from
special distributions of other demographic vari-
ables defined by the survey, such as age, race,
or sex, and fortbis reason the response level of
places has been made an analytical variable in
some of the later discussion. The42 stands have
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Table F. Percent of samDle examined by
geographiclocation and-populationden:
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level,so thatallplacesingroup 1 areeither
ruralor “otherurban”places,andallplacesin
group5aregiantmetropolitanareas,thecorre-





spects,of course,theyare not.For example,
personslivingina standardmetropolitanstatis-
ticalarea may residewithinthecentralcityor
Table G. Percent of sample examined by.
age and sex: Health ExaminationSurvey,
United States, 1960-62
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in the suburbs, and the socioeconomic differences
between these two groups are often quite con-
siderable. However, their response rates were
quite similar, with 82.7 percent for persons in
the central cities and 83.7 percent for persons
outside the central city. Obviously, withan overall
rate of 91.6 percent, places not located in the
standard metropolitan areas havenoticeably high-
er response levels.
Similarly, there are substantial socioeconom-
ic differences between persons living on farms
and rural residents not living on farms. Here the
response rates differed somewhat, with 93.7 per-
cent for rural farm and 89.0 percent for rural
nopfarm. The response rate for urban places
averaged 84.6 percent, though it is worth noting
that for the smallest urban places (2,500-9 ,999
population) it was decidedly higher-92.O percent.
Age and sex. —The examination rate was 88.3
percent for men and 85.0 percent for women. It
was higher for men in every age group, but at
ages under 65 years the sex differential was
trivial. After 65 years of age, women were sub-
stantially less willing than men to come in for
examination (table G, fig. 2). By age, the response
rate was highest for the youngest persons and
diminished with increasing age. In the age group
18-24 years, 90.2 percent were examined. In the
age group 75-79 years, the examination rate was
only 74.3 percent, or 80.0 percent for men and
69.3 for women.
Race .—The response rate was higher in the
nonwhite population than in the white (table H,
fig. 3). Overall, it was 85.8 percent for the white
population and 91.4 percent for the Negro. The
difference was not due to a confounding of place
with race; there was no special concentration of
Negroes in places of high response. In fact, re-
sponse was higher for the Negro population in
most age groups and at most places. There was
little difference in response rates between hlegro
and other nonwhite races (chiefly Indian).
Othev demographic vayiables. —For a number
of other demographic variables, there was some
slight variation noted in the percent examined.
The response rate varied slightly with marital
status, from 81,3 percent for widowed persons to
87.2 percent for married and 88.3 percent for
separated persons (table I). It varied slightly
Table H. Percent of sample examined of
the white and Negro populations, by age



















































Figure 3, Percent examined by race and sex.
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Table I. Percent of sample examined by
marital status and sex: Health Examina-
tion Survey, United States, 1960-62
-. [ II I
Marital status I Total IIMale Female
Single------------- 85.3 85.6 84.9
Married’ ----------- 87.2 89.2 85.5
Separated---------- 88.3 87.0 89.4
Widowed ------------ 81.3 84.4 80.8
Divorced ----------- 86.6 84.4 87.9
1 II I
lExclusive ofseparated.
Table J. Percent of sample exa;nd by
years of school completed sex:
Heg;t~2Examination Survey, United States,
Years of school
completed ITotal IIMale Female
Under 5 years------ 89.2 90.5 88.0
5-8 years---------- 85.2 87.9 82.8
9-12 years--------- 86.6 89.1 84:8
13+ years---------- 89.5 89.4 89.7
Unknown ------------ 72.1 71.7 72.8
Table K. Percent of sample examined by
family income and sex: Health Examina-
tion Survey, United States, 1960-62











Table L. Percent of sample examined by
usual activity status and sex: Health















Table M. Percent of sample examined by occupation and sex: Health Examination Survey,
United States, 1960-62
Occupation Total Male Female
I
Professional, technical, and kindred workers------------
Farmers and farm managers -------------------------------
Managers, clerical, and sales workers--------------------
Craftsmen, foremen, and kindred workers -----------------
Operatives and kindred workers --------------------------
Private household and service workers-------------------





















with the number of years of school completed,
from 85.2 to 89.5 percent (table J), and with in-
come, from 86.2 to 89,3 percent (table K). In
neither case was there any definite pattern. In
terms of usual (economic) activity, the response
rate ranged from 81.8 percent for retired persons
to 88.3 percent for usually working persons
(table L). Similarly, there was a slight variation
in response rates by occupation (table M).
Crude response rates, however, are insuffi-
cient for describing which of these differentials
are meaningful and which are not. It is well known
that most demographic features, such as educa-
tion, income, and occupation, vary with age and
sex, Since variation in response is generally more
marked by age and sex than by these other demo-
graphic characteristics and since age and sex are
well defined for the entire sample, it is appro-
priate to consider response rates for these vari-
ables after controlling by age and sex.
To do this, the following procedure is used.
The number of examined persons with some
specified characteristic, such as the number of
married persons, is counted. This number is com-
pared with the number of examined persons ex-
pected to have this characteristic. The expected
number for an age-sex group will be considered
to be pixi, where pi is the proportion of the sam-
.th
ple in the I age-sex group that was examined
and xi is the number of sample persons in that
age-sex group having the specified characteristic.
The expected number for several age groups is
the sum of the expected numbers for these groups.
The sampling characteristics of this statistic are
discussed in Appendix I. Those cases in which the
person had not been adequately characterized for
a specific variable are omitted from the total, so
that totals differ from one characteristic to anoth-
er, As already noted, the percentage of such cases
is higher in the nonexamined than in the examined
group for all demographic variables, and there is
little point in rediscovering that fact by an addi-
tional route. On the other hand, the following dis-
cussion may be incorrect if the persons for whom
there is no information on the specific variable
differ from those persons who are well char-
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Figure 4. Excess of actual over expected number of examinees
by marital status and sex.
When this approach is used, it is seen that
response did vary somewhat by marital status
and by education (figs. 4 and 5) and this varia-
tion is statistically significant. There were slight-
ly more examined than had been expected in the
married group and slightly less in the never-
married group. In other words, married persons
were more cooperative than single persons;
whereas response differed little from expectation
for widowed, divorced, or separated persons. It
should be noted that the differential response that
was observed for widowed persons when crude re-
sponse rates were calculated has disappeared for
age-adjustment, and, in fact, the difference in
crude rates arose from the greater likelihood of
being widowed at older than at younger ages. Per-
sons with no education or who had completed no
more than the first four grades of elementary
15
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.C;.jwe 5. Excess of actual over expected number of exam;nees
by years of schoo/ completed and sex.
school were more likely to come m Tor examina-
tion than expected, whereas persons who had gone
to high school but not to college were Iess likely
to do SO.
Variation in response by income, while sta-
tistically significant, followed no clear pattern.
Response was greater than had been expected for
persons from families with incomes less than
$2,000 per year and less than had been expected
for persons from families with annual incomes of
$7,000 or more. Variation in response by kind of
usual (economic) activity, by (economic) activity
in the 2 weeks preceding the interview, and by
occupation, was within the range of chance fluc-
tuation.
Similar calculations were performed for sev-
eral characteristics for each of the five response
groups of places. For family income and medical
authorization, response varied from expected
values more than chance when all 42 stands were
considered together. However, no consistent pat-
tern for family income carried over from one
group of stands to another (fig. 6). Of all the vari-
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groups, only the signing of amedicalauthoriza-
tion was consistently asswiated with differential
response in areas of high and low response alike.
It may be more meaningful to consider, in-
stead of the response rates, the comparison of
the demographic configuration of the examined
group with that of the total sample. If these com-
parisons are made one characteristic at a time,
it becomes evident that nonresponse produces
some differences in the distributions byage, race
and sex, population size of place, andlocation; but
it is also apparent that characteristics such as
family income, occupation, usual (economic) ac-
tivity, education, and marital status appear to
have the same lineaments in the examined groups
as in the total sample. This was to be expected,
of course. For these variables the differences be-
tween the examined and nonexamined groups were
not large; also the examined group constituted
more than 85 percent of the total sample. Beyond
this, the estimation process used for the Health
Examination Survey includes adjustments for dif-
ferential response by age, sex, and place of ex-
amination. These adjustments tend to compensate
for distortions arising from differential nonre -
sponse. Differential nonresponse is not unimpor-
tant, but its effects on ‘the demographic picture
are apparently not serious.
The demographic differences may be looked
at from another poir,t of view. Data from the first
Health Examination Survey will ordinarily be
presented either in an age-sex-specific form or
with adjustments for the known distribution of age
and sex in the population. Thus, the question is
how noticeably the demographic characteristics
of each age-sex group are altered by nonre -
sponse. A few examples may serve to illustrate
how small the effect is (table N). The median
family income, while consistently lower among
examined women than in the entire group of sam-
Table N. Selected demographic characteristics of total sample and examined persons,















































































































































ple women, is only slightly lower. For men, there
is no consistent difference. The median number
of school years completed for the examined group
is indistinguishable in the various age-sex groups
from the median for the entire sample, although
this agreement may well conceal some slight
compensating differences in distribution. Simi-
larly, the percentage working was about the same
in each age-sex group and in the percentage
married there was little noticeable difference be-
tween the total sample and the examined group.
This relatively unruffled reflection of the sample
group in the examined group is, as already noted,




Reliance on household interview reports of
illness for comparing examined and nonexamined
persons is limited by two factors. The first is
that the reporting of chronic diseases in the house-
hold interview is selective and incomplete for
cases involving minor amounts of medical care.
This was an important reason for the establish-
ment of the Health Examination Survey. The sec-
ond limiting factor is that persons unwilling to be
examined may be assumed to be less willing to
supply health information than persons who agree
to a medical examination. The household inter-
view information which nonexamined persons gave
tended to be less complete and satisfactory in a
number of respects than the information given by
examined persons. Nonetheless, the health infor-
mation from the interview is highly pertinent and
ought to be considered.
Table O presents for selected conditions a
comparison between the number of conditions re-
ported on the household interview for nonex-
amined persons and the number that would have
been expected if reports for nonexamined persons
were the same as reports for the sample group
as a whole. Figure 7 presents similar data for
pla.cq grouped according to their examination
rate. It will be noted that for those chronic dis-
ease categories of special interest to the first
Health Examination Survey—diabetes, the cardio-
Table O. Actual and expected prevalence
of selected conditions reported on the
household interview for nonexamined per-
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vascular conditions, and arthritis and rheuma-
tism—the reported prevalence for nonexamined
persons was less than expected. For diabetes the
difference was trivial, but for boththecardiovas-
cular diseases and for arthritis and rheumatism
the reported deficit was about 25 percent (table
O). The deficit in thenumber ofhearing defects
reported was even larger, and there was also a
sizable deficit of reports of visual defects in the
nonexamined group. On the other hand, nonex-
amined persons reporting cerebrovascular acci-
dents or paralysis were more numerous than ex-
pected and there was a slight excess in thenum-
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these latter differences probably resulted from
sampling fluctuation and in any event are numeri-
cally too small to produce any noticeable bias in
the survey.
There was a slight deficit in the number of
nonexamined persons hospitalized during the pre-
ceding year (112 rather than the expected 122)
and in the number of episodes that were surgi-
call y treated. Again, according to the interview
reports, there was less evidence of serious ill-
ness in the nonexamined group than in the ex-
amined. It appears likely that the reported def-
icits of serious illness in the nonexamined group
reflect, inconsiderable measure, an unwillingness
to reveal the presence of serious illness. Their
unwillingness to be examined may be merely
another manifestation of the same attitude. Even if
the reported deficits were accurate estimates of
the difference in disease prevalence between ex-
amined and nonexamined persons, the biasing
effect would be quite small. Thus, assuming a
prevalence 25 percent lower in the nonexamined
than in the examined group, an estimate which
imputed to nonexamined persons the same preva-
lence as found for examined persons would over-
state the true figure by only 4 percent.
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INQUIRY OF PHYSICIANS
When a substantial part of the sample is not
examined, it is most important that the persons
not examined be similar in terms of the char-
acteristics under study to the persons examined.
If all of the 13.5 percent of the sample not ex-
amined during the first Health Examination Sur-
ve y had heart disease, for example, the preva-
lence figures for heart disease derived from the
examined group would represent a serious under-
statement of these statistics. Even less extreme
differentials could lead to considerable bias in
survey results. In general, a lower prevalence
in the nonexamined than in the examined group is
a matter of less concern, since the magnitude of
possible bias from a lower prevalence is usually
more limited.
In the absence of concrete evidence, it is im-
possible to say whether the nonresponse bias for
any specific characteristic is large or small,
positive or negative, or, indeed, whether it exists
at all. One source of information available to us
is the household interview. This is supplemented
by a program which was developed to obtain
auxiliary information from the person’s own phy-
sician. During the household interview each sam-
ple person was asked to give the name and ad-
dress of his personal physician and to indicate
how long it had been since he had last seen him.
In each household the respondent was asked to
sign a form authorizing his physician to release
medical information to the National Health Survey.
If a nonexamined person signed such a medical
release and gave the name of a personal physi-
cian whom he had seen in the preceding 2 years,
an inquiry was sent his physician. lf the person
did not sign a release, the inquiry form was sent
to him with a request that he forward it to his
physician for completion. A similar inquiry form
was sent to an examined person from the same
place who was of the same sex and, as nearly as
possible, the same age. This program was under-
taken too late to include examined persons from
the first two stands, since their physicians had
already received reports of findings from the
Health Examination Survey and the evaluation was
to be based only on the expressed judgments of
the personal physician.
The inquiry form is shown in figure 8. The
request for information is brief, simple, and cat-
egorical. No criteria were offered to, or re-
quested from, the physician for any diagnosis.
Replies were tabulated as received, with no fol-
lowup to clarify obscure entries or to complete
those forms that were incomplete.
If the person said he had not seen a physi-
cian within the last 2 years, no inquiry was sent.
About 15 percent of the nonexamined persons fell
into this category. While there are a large num-
ber of reasons for not seeing a physician, includ-
ing suspected ill health, it seems reasonable to
assume that this group had a smaller than aver-
age proportion of persons with serious health
problems. Another 33 percent either gave no
verifiable physician’s name or did not sign a re-
lease. As already indicated, these persons were
sent a copy of the inquiry with a request to for-
ward it to their physicians. In the remaining cases
the inquiry was sent directly to the physician. If
no reply to an inquiry was received, one follow-
up letter was sent; at this point the investigation
was terminated. In short, the program was con-
ducted under very low pressure.
Returns were received from 419 nonexamined
persons, or 45 percent of the nonexamined persons
from the 40 stands included. Some of the returns
indicated that the physician either did not know
the person or had relatively little of the informa-
tion requested. There were 312 returns complete
enough to be used: 272 from the 475 inquiries sent
directly to the physician and 40 from the 310 in-
quiries sent to the sample person to be forwarded
to his physician.
Total returns ------------------------ 4l9
Patient
Reply usable --------------------------- 312
Reply unusable ------------------------- 60
Not a patient ----------------------------- 47
In other words, inquiries made of personal physi-
cians yielded usable medical information for only
34 percent of the nonexamined population.
Returns for the examined persons included in
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this, of course, was the fact that all examined
persons, excluding a few accidental omissions,
signed a medical release and, in any case, ex-
amined persons were included in the inquiry only
if they had given a verifiable physician’s name
and reported having seen a physician within the
last 2 years. Among those inquiries sent directly
to the personal physician the percentage of re-
turns was nearly as high for nonexamined as for
examined persons. The returns on inquiries sent
directly to the personal physician are given in the
following table:
Examined Nonexamined
Inquiries sent ------- 767 475
Inquiries returned--- 656 373
Patient --------- -- 563 326
Reply usable-- -- 489 272
Reply unusable-- 74 54
Not a patient---- -- 93 47
For both examined and nonexamined persons,
where the inquiry was sent directly to the person’s
physician and he acknowledged that the person was
his patient, 86 percent of the returns were com-
plete enough to be used. Undoubtedly, there were
instances in which the physician consulted with
the patient before completing the inquiry. It seems
likely, however, that response or nonresponse
ordinarily reflected the cooperativeness of the
physician rather than that of his patient. Coinci-
dentally, the rate of return of forms sent to the
physician and the examination rate for the survey
were quite similar.
Examination of the returns indicated that in
190 cases there was a usable return for both a
nonexamined person and his specific match in the
examined group. This left 122 unmatched usable
returns for the nonexamined group and 299 for
the examined group. Since there was nothing to
distinguish matched from unmatched returns
either in the distribution of subjects by age and
sex or in the medical conditions reported, it was
decided to combine the two groups and compare
all usable returns for nonexamined persons with
those for examined persons.
So far as can be judged from these data the
prevalence of the cardiovascular diseases, arth-
ritis and rheumatism, and diabetes was the same
in the examined as in the nonexamined group
(table P). Furthermore, the two groups were in-
distinguishable in average height, weight, and
blood pressure (table Q). The general health of
persons in either group, in the judgment of their
personal physicians, was similar (table R).
Needless to say, neither the physician in-
Table P. Prevalence of conditions reported by personal physicians for examined and non-
examined persons: Health Examination Survey, United States, 1960-62
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examined and 312 nonexamined returnsthatwere entirely,or dmostentirely.complete. For a spe-
he slightlyless. Conditionsarenonexclusive.
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Table Q. Mean blood pressure, height,
and weight reported by personal physi-
cians for examined and nonexamined per-


























N(, TF: There were 489 exrmiined and 212 nonexairintwl
returns that were entirely, or almost entirely, comrdete. For
n specific cntcgory the tntal may he slixhtl~ less.
quiry, nor the morbidity information reportedon
the household interview, rules out the possibility
that examined and nonexamined persons do differ
with respectto some of the characteristics eval-
uated by the first Health Examination Survey.
Obviously, the information available for nonex-
amined persons is less complete and reliable
than that for examined persons; this ismanifested
in the householdinterview and, toa larger extent,
in the physician inquiry. What does seem im-
probable at this point, however, is that theex-
amined and nonexamined groups differ greatly;
that is, it seems unlikely that the nonresponse
has introduced a really serious bias in the find-
ings of the Health Examination Survey. This as-
surance, imprecise as it is, adds greatly to the
usability of the data.
SOME ASPECTS OF THE
EXAMINATION PROCESS
It mustbe stressed that the samplingaspects
of a survey are not restricted to choosing the
sample persons and persuading themtoreportfor
examination. The conducting of the survey itself,
and of the examination, has numerous sampling
features, some of which are now mentioned,
chiefly ina cautionary vein.
In the course of the first Health Examination
Survey, 42different placeswere visited. Examina-
tions were performed by 62 different physicians
and 5 dentists. There were 20 different techni-
Table R. Percent distribution of general health status reported by personal physicians
~~;oe~mined and nonexamined persons: Health Examination Survey, United States,
Number of persons Percent distribution
General health status
Examined Nonexami.ned Examined Nonexaminedpersons persons
Total ----------------------------- 466 293 100.0 100.0
Excellent ------------------------------- 120 73 25.8 24.9
Good ------------------------------------ 237 145 50.9 49.5
Fair ------------------------------------ 94 58 20.2 19.8
Poor ------------------------------------ 15 17 3.2 5.8
NOTE: There were 489 examined and 312 non examined returns that were entirely, or almost entirely, complete. For a spe.
cific category the total may be slightly less.
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cian-observers responsible for the anthropomet-
ric and audiometric examinations.
Ideally, each of the 6,672 examiners should
have been assigned to examination on a random
basis—random, that is, with respect to time,
place, and examiner. Obviously, this was impos-
sible. Sample persons were examined in their usu-
al area of residence. All examinations at a given
place were completed within the time span of 3
or 4 weeks. They were performed by a specific
examining team, which ordinarily included only
2 of the 62 physicians, 2 of the 20 technicians,
and 1 of the 5 dentists. If there were any difficul-
ties in the equipment or the environment at that
location, if there were any peculiarities in the
conducting of the examination by any one of the
examining physicians, if there were any wavering
in the laboratory standards at that time, or in the
interpretative standards used in X-ray or elec-
trocardiographic reading, this would be likely to
be reflected in the examination findings and would
appear as a place peculiarity. For these reasons,
apparent place differences in health found by the
first Health Examination Survey must be ex-
amined critically, taking into consideration other
factors which may possibly have produced dif-
ferences.
This has more ramifications than first ap-
pear. Places vary with respect to a large number
of demographic characteristics, so that to some
extent examination differences from place to place
tend to produce some effect on other demographic
comparisons. Most of these are probably negligi-
ble. The one possible exception is race, since
40.5 percent of all Negroes examined came from
5 of the 42 stands and 1 stand accounted for 73.0
percent of the other nonwhite examinees.
Place differences are confounded not only
with possible examination differences but akso
with seasonal differences. The scheduling of
stands was deliberately arranged so that the North
would be avoided in winter and the South in sum-
mer (fig. 9). To the extent that any characteris-
tic under study varies with the season, regional
comparisons for that characteristic will be dif-
ficult to interpret. For example, if people in all
parts of the country weigh more in winter than in
summer, the survey would tend to understate the









Figure 9. Health Fxnminofion Survey stands by geogrsrph!c
location and date of examination.
of southerners. Bias may also be introduced into
racial comparisons of such characteristics unless
these are made specific by place.
Finally, the association of age and sex with
the time of day at which the person was examined
should be discussed (fig. 10). The time of exami-
nation was fitted to the convenience of the ex-
aminee; this was related to such factors as em-
ployment, and so to sex and age. Women were
more likely than men to come in during the morn-
ing or afternoon and less likely to come in during
the evening. Young people were less likely than
old to appear for examination in the morning. The
sex differentials, while consistent for the various
age groups, were not large. Some of the age dif-
ferentials,. however, were quite marked. More
than 40 percent of the men under 55 years of age
came in for examination after 5 p.m., while rela-
tively few persons over 65 years old were ex-
amined in the evening.only one-fourth of the ex-
aminees aged 18-24 years came in before noon,
24
&GEANDSEX
PERCENT EXAMINED BY TIME OF DAY
Figure 10. Percent distribution of examinations by time of day
nccorctin~ to selected aqe groups and sex.
as compared with half of those aged 75-79 years.
Hence, if any variable under examination has a
marked diurnal variation this can easily appear
as an age differential in the findings for that vari-
able, even though no real age differential exists.
Small diurnal variation—with a range, for exam-
ple, of less than 10 percent—can probably be ig-
nored in analysis. Larger variation probably can-
not be ignored.
Aside from these factors, there exists in
most examination measurements a degree of var-
iability, which is often termed “measurement
variance” to distinguish it from bias. Various
measures and much effort were devoted to prob-
lems of standardization of observations, valida-
tion of measurement processes, and other as-
pects of quality control. Some of the measures
used to assure standardization during the exam-
ining process involved developing a sound proto-
col and carefully selecting, training, and retrain-
ing an examining staff. Also worth mentioning is
the periodic use of consultants to observe and
comment on specific aspects of the examination.
Certain blood chemistry tests and measurements
were made at outside laboratories—serologic
tests for syphilis, serum bentonite flocculation
tests, and blood glucose and serum cholesterol
measurements. In addition to the quality controls
of the testing laboratories, replicate measure-
ments of blood glucose and serum cholesterol
were taken for a sample of cases. Electrocardio-
grams, chest X-rays, and X-rays of the hands
and feet also were evaluated outside the clinic.
Each of these was evaluated in replicate determi-
nations.
The factors discussed in this section consti-
tute possible sources of bias in the survey find-
ings. They me pointed out not because they are
unusual, but because they may not be so obvious
to the reader as they are to the survey staff. Pre-
liminary analyses of Health Examination Survey
findings generally indicate that these factors are
not a matter for serious concern, but obviously
they should be considered in the analysis of spe-
cific data.
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Table 1. Percent distributionaccordingto sex, by selecteddemographiccharacteristicsreported












































Both sexes Male Female



















































































































































































































Table 1. Percent distribution according to sex, by selected demographic characteristics reported
in the Census and as estimated from the primary sampling units: United States, 1960—Con.
Characteristic















OCCUPATION OF EMPLOYED PERSONS
All occupations--------------------
Professional, technical, and kindred
workers---------------------------------
Farmers and farm managers ----------------
Managers , officials, and proprietors,
excluding farm --------------------------
Clerical and kindred workers -------------
Sales workers----------------------------
Craftsmen, foremen, and kindred workers--
Operatives and kindred workers-----------
Private household workers----------------
Service workers, excluding private
household-------------------------------
Farm laborers and farm foremen-----------
Laborers, except farm and mine-----------













Both sexes Male Female
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Table 2. Number and percent distribution accordingto sample and nonaampleeligiblepersons,by
selecteddemographiccharacteristics:United States, 1960-62






















































































































































































































































































































Table 2. Number and percent distribution according to sample and nonsample eligible persons, by
selected demographic characteristics: United States, 1960-62—Con.
Characteristic





















































































































































































































































lThe8edj5t~buti~ nsre”re~ente stimates for(!ctoberl, 1961, hased on unpublished figures from thel~ureau of the Census.























































Table 5. Percent distribution by years of school completed, according to sex: Census and weighted
HES sample
Total Male Female
Years of school completed















































l~ivilim Population, 18 years Smloverasofk larch 1962. Scmcw Clxrentl?opulation ~eports: SerieSF-~@,~O. 1~1.







Professional, technical, and kindred
workers---------------------------------
Farmers and farm managers ----------------
Managers, officials, and proprietors,
excluding farm--------------------------
Clerical and kindred workers-------------
Sales workers----------------------------
Craftsmen, foremen, and kindred workers--
Operatives and kindred workers-----------
Private household workers----------------
Service workers, excluding private house-
hold------------------------------------
Farm laborers and farm foremen-----------
Laborers, except farm and mine -----------









































































lCIvilian, ~onin~titutional population of the united states, i~Year~of ageandover a=~f~cbher 1961. SOUrCRspecial I.nbor Force l>oport,
No, w,u.S. Ilept. of Labor, BureauofLaborStatktics.
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Table 7, Percent of information unknown or incomplete for selected items for examined and non-












































NewYork, N. Y. (3)----------












































































































































































































































































































































































































Table 8. Selected sample date—Con.
1 I I I
I Households
I II I I
756 3,209 57 473 46
+%R-H-=
112 462 11 34 4
229 4 22
:: 233 7 12 :
145 602 7 34 14
43 188 2 11
55 217 2 12 1;
47 197 3 11 -
109 I 419 II 51 I 13
56 218
53 201
2341 1,03811 91 315 I 12—




211 207 181 87.4 84.6
547 I 538 ] 488 I 90.6} W..6
173 171 150 87.7 86.7
191 182 168 92.3 91.4
183 185 170 91.9 91.9
355 347 326 94.0 93.9
180 173 162 93.6 93.6
175 174 164 94.3 94.3
702 I 666 I 619 ] 93.0/ 91.8




163 155 95.1 94.6
164 155 141 91.0 89.9
169 170 160 94.1 92.5




OF EXAMINED AND NONEXAMINED SAMPLE PERSONS
All comparisons between examined and non-
examined sample persons in this text are under-
taken with unweighed data. This is probably the
most appropriate way of looking at data on nonre -
sponse, but it does differ from the usual way in
which data from the Health Examination’iSurvey
will be used.
The evaluative techniques described in the
text are based on analysis according to the model
described below. This model is the work of Mantel
and Haenszel.8 It assumes that the 7,710 sample
persons constitute the universe of study and that
the nonrespondents are a simple random sample
from that universe. This model does not take into
account the actual design of the survey, in which
the sample persons were selected in clusters from
a much larger stratified universe. Empirical tests
indicate that for most items the actual survey
variance is larger than that utilized in the model.
Consequently, when the tests indicate a difference
is within sampling error at a 1 percent level (the
level at which these tests were applied) the state-
ment can be relied on; whereas a difference that
is apparently statistical y significant at that level
may be significant only at a higher level, 5 or 10
percent, for example.
The model may be described in these terms:
Let S,, S ,J, N,, N,j be respectively (fOr age group
iJ the number of sample persons, the number of
sample persons with characteristic J, the number
of examined persons, and the number of examined




Then the variance of D] = ~N,i - ~~
iSVj= ~
Ni (SI-Ni) Si\ (Si-Sij)
i s; (Si-l)
and ( Dj – 0.5 )2=Vl is distributed
X2(ld. f.)
Let L= 1,2,3 ,...., Q. In the event that g=2—
for example. if a person either has or does not
have diabetes—then the application of this statis-
tic is entirely straightforward. In th~ event that
g= 3 an exact test is available on the basis of the
following chi-square (2 d. f.).
X2 (summary)= X; + Xl (adjusted),
where





If Q is 4 or more, the X2 for the set of D has g-1
d. f. and is no kss than the largest of the X? and
no greater than ~ X:. If a decision cannot be
made on this basis the number of classes is col-
lapsed to 3 and the exact test is computed.
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